tasten.
2fsazas

4/18/35

5/14/55
5/23/35

6/16/55
6/24/55

1/ 11[ S5
8/10/55

8/12/55
9/13/55

10/1/55
11/12/58

12/29/35
12/30/35

2/2/56
2/21/56

3/23/56
4/23/56
5/14/56

11/9/56
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‘of the history ef the "C" Configergthié-

‘Lettey tm :u to m conui.nilt muun duun m : m- £/16,

13 x 13 formet "C" systems.

Technical specifications #9 um o Wht w outuaus
Mts for qv&lnl system, :mwuu, nmhs angle (4 8
Tentative design umxm by tn;tmrus mh—t sud lsyouts

u:m from WAS ou:lmlna ml.yau on IMC rates' m ner Mmtm. _

‘Informition received from WAS on spooliag requirements (d!.muon of
 supply and take uwp) for “C".

‘Memo to Engineering Department :mu. »xqutr.y m n ¢ 65° as

‘result of design work by WAS.

letter from €AS coordinating rockiu; mirror Quiu. focal plans muot
at_first imsge plans, primsry mirror lmtsu, nu. sterso design -
paranstars.

Letter to WAS warning of JCB design chual to provide space for r«tm
mirror. Sketoh enclosed showiag tentative 14AY mu- per ducuun
of 6/27/35 betwean RMS and JCB. i

Latter frem JCB contsining tentative duu! of 120 £/10.9, 13 x 13 format.
- %Gy gystem. Bifficultiss emcountered ia sesd fer aspheric field tutm o
_in space reserved for focal plane shutter in 4014 leas group.

Letter from JGB en fiald flsttemsr problem ind requesting space that

can be alletted. JGB starting trip te W mw tllo design to uulu‘

indices furaished.

Letter to WAS containing copy of JGB': 120 ﬁum of 8/14/5S.

JGB cut short his Buropesn trip amd discussed problems of 120" design ..
with M8, Step order to Engineeriag Departesat fssusd én this wveek watil
new mtu available. WAS informed of this sctien by letter dated 9/13133._ :
Boston meeting. Decision made to use 180" beasd upon use of Land’s high
spesd film (Nete: wuse of this £1la never followed up). : o
Letter from WAS reviewing design and masufacturisg activities with view =
to ninimising lost tims dus to stop order and teseipt of new "C" mm.
WAS contimuing work on Film Drive, Cassettes and Bpecls, rrom cnd

" RBlectrisal System, Data Chamber and Gimbsl Mewnt,

Letter from JGB containing ptaluunry M’ loc ub“ z/u.s, 13x 13 tar- :
wat., ’

‘Copy of JGB's letter of 12/20/53 (180" dual) siven to WAS,

Lettar from VAS anslyzing frume cycuu. m:up uc starec for 180"
".mo . ‘
Coordinaticn of wisdev design with m nl m. E

latter from WAS/FR mﬁmtm mzm mm ud "tual layout vmt
its folding schems.

latter to RFM ou final dnim for "c" cufmuxm windows,

Letter from JGB containiag f£ield lens deaign to catslog indices.
Pinal melt design om 180" system furnished by Jas.

Delivered 180" glass to !!ycoa for imulh&hs in m that week.
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 the month of Septamber 1956 at Hycon asi J

. aspheric surfaces ol ths glass and tested the opticsl system. As a first system
" the work on correctiag esch of the four aspherics procesded more slowly than

Buccesding mirrers have besa redesigoed to eliminate this interference. This

~ asrived at a method which would support this mirrer without strafa, Since we
“were ‘faced with A sodification of an original dut.n. Bot h:vlu ‘time to tmio
. all pm, the fix s not ideal,

Approved F(‘Iease 2004/05/13 : CIA-RDP89800~00400090011-0

; umtl- spent

,'ia thim in scheduling onfiguration
work. During Ssptember and October we figured (i.s. polished) and corrected the

" fhe key dates have been und
productions expediter| |

eaticipated as sn ervor st this tims would have been fatel. We ran into thres
tcclui?d problems during this mm ﬁuh have resulted in design changes for

oneuadm mm

| " the first probhn was the discovery by Hycon that a vehicle structuesl B
wember hsurhuil in the allocated spaca. Its effect was to require the vempval y

of sdditionsl frem ons of the plane mirrors used to fold the optiesl path,
This mirror ‘been completed and now required that it be repolished to tchhv._
again the roqutnl surfass tolsrance destroyed by the additionsl grinding.

bas required, however, ths removal of some glass in the clear sperturs with s |
ewnn loss of’ Light (appmhu-ly 3% to 5%). , R

~ 'The sseond yrcb!.u involved the figuring of the surface on the umm
mirror. This mirrer is elliptical with & central hole which poses some unique
polishing prodlems. Experience gained on this mirror has ruulud h ] produem
pmodun vkuh vtl.l Quut us in succeading nynm ‘ ‘

~ Bhe hu, ond most difficult problem, lay in ﬁh‘ mounting uﬁhd m
the spherical, primary mirror of the system which forms the image to be projected
to the fimsl focal plans. After two trial and exror metheds had deen tried we

rli;ht mu will demonstrate the udviubtnty of retaiaing it or
mplyias a replascement, Parsllel with this problem wes ths need to provide
additfonal, mechanical clearance at the bottom edge of the primery mirrer. As .
the system tniu firmed clearsnce tolerances got smaller until they resched =~
the potat where the original clearances were snly half of the design cbjective,
Coordination work with Hyeon has besn initiated and m«od!.u nyatuu will have

-8 safe operating mxtn for eluzmc in this axes.

All the ;xm wvas ol | Hovembar 9. 1’56 for iostallatiom
at Hyceni: Oune oﬁ our oa;tuou temm tlu uhtp-a:. 25x1 _

nunu with ths work en thq e il cn!imcthn hu tm the work ou
:lu contractural changes required in Rycon's subsomtrast to refleet the various
changes in the “C% Configuratiom from a 144" to 120" %o 180" system. Per our

‘conference of Moveamber 1, 1956, Hycon is preparing a statement of the work
~ i{avolvad by the changes. It was proposed that the Mmt would be amended
a8 !ouwn, vith prices to be funicm at that th.: e
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IgeNe, Deseriptdon  Poiss  JewPrice (harge Remerke

Prototype oo | description. ‘

o ST T Delete and write
,b,l_ 'lvm icn m“ ‘ : nev item no.

‘ S ! - e Delete and write
11k Prototype “"' ; new item no.

S L  untt Delete and write
u5 s m"“ Nests (b untts) mvvi.m noe

25 Spere Casseties S w “:n:o \:ritc' |
oo 216 Spare Spools . ?cua ::a zmt

billing M
subaisted)

R, Shut | Delete and write
o _uLs 15 3’"' “".’ | Dev item n0.

:uw | 1st mainc c«mmr o 1vem mon

e Delete and writ
mn . :
um ¥ m»m new item no,

i 1 sub-un-uy o :ﬁcx“ m:om

ey Nev item to ¥
xex nummn L vritten as
. "Redesign 1MW

o 180" syst|

25X 1

TiMihm
es: WAS

BUTH: Toea
. DATE. jl_é_mfﬂzvmwm;
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Date Mission C'onﬁg; Location. |
12-21-56 | PTF- C#l.° | Test Site’
1-29-57 PTF-177 C#1 .Test Site | S=1/150 |
F-13.85 |l Shorted ou
Filter Y ff €ircuit- -
bredker.
1-31-57 | PTF-178 C#1 . | Testsite | S-1/150,
CF-13.85
~ FilterY
Vertical,
12 mr/sed
IMC’ !
2-12-57 | PTF-152 | C#1 Test Site | $-1/150
. F-13.85 "]
“Filter Y.}
! Vertical,:
i
216557 [PTF:183 | C#L " | Test Site

Movementf:

. Mola;hentf
"Focus

satisfactoril

v out of focu

proved For Rel




) . Film Oblique - .‘) . Qo ‘Z)f.;qradatioa ;
Date Mission Config. | Location | ConditicAppravesiiinidRe|eass,2q04/05 9BARAZQR00040089081 0 - ey | Dae To _Comments
o S~§hutzer R LT - o Max, T - TWX Report

i‘sﬁotz’edv. ‘Average .
Filter N Excellent |- . Missai
Article % Take )‘v_':xrg» Goodl M Migsion Report.
Purpose i Poor A« Take Analysig

-7-19-56 {PTF-193 C #z Test Site | S-1/500" It 100% 100% F00% 100% 100%  *f Poor Focus (M) Configuration operated modes 1,2
F.13.85 e B Vibration || All material was transported. Focus’
Filter ¥ ’ appeared approx. 1/4 inch in front of plater

Frames show a considerable amount of © ¢
5 vibration. '
3-5-57 C #2 5-1/500 100% 100% ioo% 100% ;. 100% Poor Focus (M) Configuration operated mechanically &
- 2 i g > :

F-13.85 el i Vibration {] electrically 100%. Image ia front of platen
Filter Y i N approximately .050, also image movement.

-8-3-57 PTF-195B C #e2 Test Site § S-1/300 100% ) 100% 100% Fair - Focus - (M) Configuration operated :mecl;anically &
F-13.85 B ’ Image electrically 100%. Focus was better than'c
Filter Y Move - previous mission PTF-195A. There ix stil

. ment image moverent, cause still being detern}i
ed.

L10-8-57 | PTF-20& C #2 Test Site | S-1/250 100%: 100% 100% Fair Focus (Mi Configuration operatca ‘mechnnic’all'f &
F-15° T . ’ - electrically 100%. . Focus'appeared to be th
Filter Y . _same over the entire platen: Frames vf.e'w

AR do not show any image movement..
FIFZ09 CE R | TS, 5o
i FlirsSwilh)
H-t-59prr23| ¢ 72 | 75 SO

2004404

1432

P




MECHAMCAL AN SLECTHICAL UFLRA LI

“Afiprovebikor Reldabii40e4/05/13 FSIA-RD RO "‘"'\090011€ _ T . Conmiert
Daie Mission | Config. Location | Conditions|| Transport] Drive Brammer | Shutter - Otk R
S-Shutter 8 ~T = . TWX.Report
Speed N B - .
{-sfop LT
. Filter = Misgion Report
X Article ) R
: Purpose A+ Take Analysis
3-3-57 PTE-184 | Ci#i Test 3ite 5-1/150 100% 100% li)o% . 100% 100‘}"5 : :“‘Po'oz e “M"o\‘l;:ment {M) AH equipfnent operated satisfactorily.
; F-13.83 . S P o i {:Focus, . j|Dest focus at edgeof format. 52° to 72°
Filter Y R temperoture of optics. Uneven exposure.

H Vertical,
; 12 mr/sec

ten test,
325-57 Cc #1 Test Site |[S-1/1200 100% 100% 100% - 29.8% 99.8% - Mcvemert (M) ALY eoummem opérated” satisfactorily.
) F-13.85 ! : Shutter ’bet:xtl o {iShock, movement-in 136 frames, 13 frames.
i Filter Y Failure i image motion, 3 framés shutter failure.
Vertical, Uneven exposure. Best focus in center of
12 mr/sec L Alformat.
IMC tilted . ; N
platen test -
B-5-57 PTF-186 { C#1 Test Site .{S-1/200 100% '100% 1 100% 99.5% . 99:5% -] /(M) All equiprment: operated satisfzc orily.
! F-13.85 S w cH 400 frames had shock: moverment.
! Filter Y nad image motion. 7 frames hzd sh
i Vertical, e - fzulure Radio. noise. Image aot fully square
i 12 mr/sec -t
i IMC, flat
platen focu
for aerial
focus. . N
B -24-57 PTF-187 | C# Test Site | S-1/200 100% 95% 100% 100% ght power waz furne:
: F-13.85 Oblique X T . e thru fxlm dnvc_
Filter Y drive mdor| - e
Mode 2. burned out . : y dtmnedr end of fligh
9 Overation, near end o . A v ng through (external)
12 mr/sec flight, ; o N shorting dut field wi.nd‘ng Obligue
! IMG, flat ' “ B [
! platen, exposnte Temp

3 thérmometer)

g Ezgnt hours flight.” Fx}m failed to advance

: . on one frame’. Double exposure on one

PR | e frame. Shutter failire on one frames dmage
. F . motion on 6 frames. ’

1
i
i
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' Date

Mission

Confiz.

Locasion

| Oblique

Conditip GorsRah

vx‘\nj 105/13):

S-Shutrer
_,g"ecd
F xlu.e'-
Article
Purpose

98}"34“.*@1’
- Due. To |

Very Good] ¥1f
e

= Y ALUITTE
i
'nage .
g g"%‘tfeaz or

Excellent

. M - Mission Report

A - Take Analysis

4-26-57

4+30-57

53057

PTF-188

PTF-189

PTF-190

C#L

Test Site

- Test Site

Test Site

S-1/200 100%
F-13.85
Filter Y
Resolutiod
test with
the new
arimary
mirror,
Mode 2 &
3 test.
Tilted nla
ten .

S-1/200 100%
F-13.85
Filter Y
Resolutiod
test with
tiltad pla-
ten and
new pri-
mary mir
ror Mode
2 & 3,

5-1/500 100%
F-13.85
Filter Y
Resolutio
test with
tilted pla
ten and
new pri-
mary mir
ror mode
2 & 3.Tenfjp
& gyro in
strimen-

tation

100%"

100%

'100%,

2004105/

up period
pnd shutter
did not trip

Apptoved For

opened durq. "

,None

- constant at 71°‘F 2.F.L. cha

.(’M)-»Coniig\g;ation transported film but a

circuit breaker opened during warm up
period 'and ghutter did not trip. Lens heat
incorrectly wired to captivator circuits
causing circuit breaker to open. Operatio:

| at-K-5,. No. photo results.

- (M).Captivator inoperative due to lens .
“heater shorting out circuit, Photo quality

poor due to being taken incaged position,

Turbulent air at K-5.

(M) Ope‘ 1uon at K- 5. Photovraphlc resus
igood. 15 to 18 lines at best imx ge atven.

AC frecuency probajly much tro low as
noted from instrumédtation lens. Temgp.
se is.1/4

Cacrer motor: pin sheared
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Modifications of C Config, -~ Optical System
" Prior to Photo Test Flights
PECO

Remount Primary and G mirrors to reduce sensitivity of mirrors to vibration

I
.. . This modification should include a check of the mirrors in the optical system
o T to determme whether or not revised mount tends to distort mirror.
: II Recheck and re- align two 300" Colhmators - one at Hycon and one at test

. site, ~These collimators should be modified such that they are of a quality
‘equal th.at of th_e coihmator now if-use at P,E, .~ , !

W

P IR

' ‘:'.','Final ahgnment of the second opt1ca1 system should be made at the test site
“as-part.of the pre-fhght check out. - Coe :

Tqmperature test o£ optical system. , If possible, further tempe rature test

8] ould:be conducted ‘on the #2 optu:a.l system. Lo
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II,.

II.

VI,
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Proposed Modifications, Configuration C
Required Before Next Photo Test Flight
-Hvcon-

Install three-axis position servo to e¢liminate mechanical caging
during photographic run. The three axis servo has been designed
and tested through the breadboard stage. Work required involves
assembly of servo to one configuration and necessary tests.

Modify caging system so that cager motor will be off during photo-
graphic operations. ~At present the cager motor is running‘du"riﬁ’g‘"?
camera operation. This modification involves a partial redesign

of mechanics and circuitry of existing cager.

Isolate configuration from aircraft vibration and investigate placing
isolators at configuration mounting points rather than at gimbal,

To avoid placing a second pivot point in the stabilization system, ‘it .-
is desirable to place a set of isolators at the cor‘ifiguratidn mounting.
Within the time alloted it may be impossible to make this great a
modification. o ’ '

Stiffen tofquer solenoid brackets. Existing solenoid brackets have too
much compliance and will have to be stiffened.

Support the shutter and gyro block from the superstructure rather
than the optic structure. It is contemplated that this modification

can be more readily accomplished if five sub-assemblies, pro-
grammer, power supply, tension regulator, shutter, and gyro block
are mounted tdgether on a framework supported by the superstructure.

Replace existing HIG-5 gyros with HIG-4's if available for this
application HIG-4 gyros are virtually identical to HIG-5's, but
HIG-4's have better vibration characteristics. As a further ai'd_

to vibration reduction, the brake solenoid will be removed., Original
purpose of the brake was to hold the rocking mirror in the oblique
position; however, it was found in actual operation that there was
enough inherent stiffness in the rocking mirror drive and gearing to
hold oblique positions adequately,

:ApprO\)ed For Release 2004/05/13 : CIA-RDP89B00980R000400090011-0
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ACTIVITY

tJUNE. B

Cguey

AUG.

SEPT

ocT.

PER SONNEL:
PROJ. MGR, -
ASSIST, MGR.
MECH.ENGR,
ELEC. ENGR,

OPT. ENGR.

SR.FIELD. ENGR. =: ., T s
FIELD ENGR.. —|

CON SULTANT
PROJ. OFFICE

—

-

-

GLASS MANY FACTURING Ey

SYSTEM 2

SYSTEM -3 (Rawem :

SYSTEM . MOD»FIICAT’ION.
VIBRATION CONSULTANTS

DESIGH FNAL' MOD)F'ICM"IONS.
: DELI\/E? 3 w‘s-r SYST’E‘M

'ﬁ«llc_

CONPIGURATION

0410541 3.; CIA-RDP89B00980R000400090011-0




Ial 7

|

P
. { Deliver

to EAFB
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- XII [Final align. P.E.& N ma a
> P /E cleoar Hycon )
- XIV | Prepare P.E. &
e for Hycon
- Flight test
Engineerin P.E & —
Support of+ Hycon
Flight test
XVI Evaluate P.E. &
K Results Hycon 1T
)
]
.. —
5.
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_ PROJECTED SCHEDULE,
AND FLIGHT TES

:- = ) . Au‘b’ l/l,
Ttem | Tasks | Responsibility 7 E) {10 i —
CAirlift P.E.
hll-of C#4 R
to Hycon . i Y
‘except .
Opt. Str. e : ’ .
Remount P.E. i . \
Mirrors Lo . e
Hycon
‘Cager Hycon
Cut-off
Aircraft
Isolator Hycon 1
" Stiffen

inal align. P.E.&
/E clar Hycon

“Prepare P.E. & '
. for Hycon
Flight test: :
N - ’.’.. N " - ° -
P.E. &
“|support of Hycon
" Flight test ——
Evaluate T —_—
Results : _,___J_,‘

PR
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